Abstract: Synthesis of pyrazolopyrimidines from fluorine substituted arylalkynenitriles is described. Arylalkynenitriles la-d reacted with hydrazine to give 5-aryl-3-amino-2H-pyrazoles 2a-d. The condensation of aminopyrazoles with 1,3-dicarbonyI compounds furnished pyrazolopyrmidines 7a-h in good yield.
Introduction
Pyrazolopyrimidines are of considerable chemical and pharmacological importance as purine analogues, 1 ' 2 and have antitumor, antileukemic activities. Pyrazolo [l,5-a] pyrimidines are having useful properties as antimetabolites in purine biochemical reaction.
3 " 5 The pyrazole containing compounds have practical applications in medicinal and agrochemical fields and the biological activity 6 ' 8 of pyrazole and its derivatives is well documented. Pyrazole ring has shown to be the basic moiety for a number of dyes, drugs and anesthetics.
9,10 Amino and hydroxy substituted pyrazoles have been used as choline esterage inhibitors 11 . Our continued interest on the synthesis of fluorinated heterocycles, 12 ' 13 prompted us to synthesise fluorinated aminopyrazoles and pyrazolo pyrimidines by an elegant method of nucleophilic addition of acetylenic nitriles with hydrazine. The intermediate amine pyrazole is reacted with various 1,3-dicarbonyl compounds, furnishing the pyrazolo pyrimidines.
Results and Discussion
Acetylenic nitriles are known to undergo not only 1,3-dipolar cyclo additions but also nucleophilic addition with hydrazines 14 to give aminopyrazoles or hydrazides. In the course of the chemistry of fluorinated alkynenitriles, we found that the addition of hydrazine to alkynenitrile 1 in ethanol at 0°C furnished cyclised product 3-amino-5-aryl pyrazole 2 as an exclusive product. Different fluorine substituted aryl alkynenitriles are utilized in the present investigation and obtained the cyclised pyrazoles. In contrast, 2,6-difluoro phenyl propynenitrile lb gave the uncyclised hydrazide 3 intermediate as the major product, the cyclised aminopyrazole 2b being the minor component (scheme-1).
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The IR spectra of amino pyrazoles 2a-d showed the absence of peak in the region 2250-2260 cm-1 corresponding to nitrile group and presence of a broad absorption in the region 3410-3090cm-l assignable to amine function. The PMR spectra of 2a-d showed the characteristic signals at 62.9 for two protons (-NH 2 ) which is exchangeable with D 2 0 and a singlet for pyrazole ring olefinic proton at 55.7. The mass spectra revealed stable molecular ion and the characteristic loss of nitrogen by the fragmentation of pyrazole ring is observed in all the compounds 2a-d. Based on the spectral data the compounds 2a-d are characterized as fluoro substituted derivatives of 5-aryl-2H-pyrazole-3-yl-amine.
The plausible mechanism of formation of the arylamino pyrazoles 2a-d may be explained by the initial Michael type addition of amino group on to the ß-carbon of the alkynenitirle resulting in the alkenylhydrazide 4 intermediate. The latter further rearranges to give the ß-cyanoalkylidene hydrazide 3, which conveniently undergoes internal cycloaddition by the nucleophilic attack of the second amine on to the nitrile carbon to give the pyrazole imine, which upon aromatization ends up with the amino pyrazole 2a-d as depicted in scheme-2.
The isolation of intermediate hydrazide 3 in one of the reactions lb along with the cyclised product confirms the mechanism showed above. The IR spectrum of 3 showed absorptions of 2240cm-l and 3320cm-l assignable to nitrile and amine respectively. The PMR spectrum is in agreement with the assigned structure and revealed a singlet at 63.54 for two protons and a broad singlet at 6 5.47, which is exchangeable with D 2 0, assigned to -NH 2 protons. The mass spectrum revealed molecular ion at m/z 196. The spectral data is in full agreement with the structure 3-(2,6-difluorophenyl)-3-hydrazino-propionitrile 3.
3- (2,4,5-trifluorophenyl) propynenitrile lc is a new compound and is prepared in good yield by the microwave irradiation of [ (2,4,5-trifluorobenzoyl The aminopyrazoles are active synthons and building blocks for many heterocyclic products. The presence of both primary and secondary amine functions in the same molecule is conveniently utilized in making hetero fused pyrazoles. The aminopyrazoles 2 when reacted with 1,3-dicarbonyl compound 8 in refluxing ethanol furnished the corresponding pyrazolopyrimidines 9. The reaction is expected to go by the initial formation of a mono schifFs base which under the reaction conditions further cyclises to furnish the stable pyrazolopyrimidine 9 in good yield (scheme-4). a) Ar = 4-Fluorophenyl, R=CH 3 b) Ar = 4-Fluorophenyl, R=CF 3 . c) Ar = 2,6-difluorophenyl, R=CH 3 . d) Ar = 2,6-difluorophenyl, R=CF 3 . e) Ar = 2,4,5-Trifluorophenyl, R=CH 3 f) Ar = 2,4,5-Trifluorophenyl, R=CF 3 . g) Ar = phenyl, R=CH 3 (reported compound). h) Ar = phenyl, R=CF 3 (reported compound).
The IR spectra of compounds 9a-d showed the disappearance of broad peak due to -NH protons in the range 3100-3400 cm" 1 and carbonyl absorption is absent indicating that it is a cyclised product. The PMR spectra showed the characteristic protons of pyrazole and pyrimidine rings at δ 6.48 and 56.7 respectively. The mass spectra revealed stable molecular ions and the loss of acetonitrile/trifluoro acetonitrile from molecular ion are observed in all the cases. The spectral data is in support for the assigned structure for the product 9 and characterized as 2-aryl-5,7-bisalkyl pyrazolo[l,5-a] pyrimidine 9a, 9b.
We have, thus developed a straightforward route for the preparation of fluorinated aminopyrazoles and pyrazolo pyrimidines from aryl substituted alkyne nitriles, which are expected to be biologically important ring systems.
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Scheme-4
General procedure for the preparation of 2-aryl-5, 7-dialkyl-pyrazolo [1,5-a] pyrimidine (9a-9h). 3-Amino pyrazole (0.001 mol) was dissolved in ethanol (2 ml) and added an ethanolic solution of symmetrical 1,3-diketone (0.001 mol) at once and allowed to reflux for 3 hr. Solvent was removed from the reaction mixture and the crude material was purified by column chromatography. Fluorophenyl) FN 3 C, 69.70; H, 5.01; N, 17.42. Found: C, 69.72; H, 5.04 ; N, 17.41%. FIuorophenyl) 
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